International Journal of Research in
Integrated Medical Science
E-ISSN:

www.intemed.in Vol. : 1| Issue : 5| Novemvber-2025

Epigenetic Insights in Ayurveda: A Critical Review of Beeja—BeejaBhaga—
BeejaBhaga Avayava Concepts in Modern Genetics

Dr. Nilesh Suresh Thorat ", Dr. Shoeb Ahmed Riyazuddin?, Dr. Dattatray Govind Parde3.

1. Assistant Professor, Government Ayurved College and Hospital, Jalgaon.

Email Id: nthorat46@gmail.com

2. Assistant Professor, Department of Kriya Sharir, Government Ayurved College, Jalgaon.

Email Id: shoebahmed.shs07@gmail.com

3. Assistant Professor, Department of Kaumarbhritya,, Government Ayurved College and
Hospital, Dhara Shiv, Maharashtra-413501.
Email Id: drdgp7@gmail.com

ﬁstract \

Ayurveda offers a profound conceptual framework for heredity through the classical

principles of Beeja (germ cell), BeejaBhaga (sub-unit of germ cell), and BeejaBhaga
Avayava (microstructural components of the sub-unit). These doctrines reflect early
Indian insights into congenital abnormalities, inherited traits, and the role of parental
factors in shaping progeny. Modern genetics, epigenetics, and molecular biology provide
robust scientific evidence that parallels these Ayurvedic concepts, particularly regarding
chromosomal behavior, gene regulation, gamete integrity, environmental influences on
the genome, and transgenerational epigenetic inheritance. This review critically examines
classical Ayurvedic references and interprets them through the lens of contemporary
genetics, emphasizing areas of conceptual convergence. The study finds that Ayurvedic

heredity theory aligns with epigenetic modulation, DNA damage responses, genomic

Q)rinting, and gene expression pathways, revealing Ayurveda’s timeless scientific
denth. /
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Introduction

Ayurveda, as described in Charaka Samhita, Sushruta Samhita, and Ashtanga Hridaya,
contains a sophisticated understanding of heredity, procreation, and congenital disorders
through the classical framework of Beeja—BeejaBhaga—BeejaBhaga Avayava (1). These
principles explain how parental factors and subtle components of reproductive tissues

determine the physical and psychological makeup of offspring (2).

Modern genetics now explores DNA structure, chromosomal disorders, gene—environment
interactions, epigenetic marks, gamete-level mutations, and inherited epimutations—concepts

with strong parallels to Ayurvedic heredity theories (3).
The Purpose of This Review

This article critically evaluates the relationship between Ayurvedic hereditary concepts and
modern genetic/epigenetic science, providing a comparative and conceptual bridge between

ancient knowledge and contemporary biology.

Classical Ayurvedic Concepts of Heredity

1. Beeja: The Germinative Unit

Ayurveda defines Beeja as the fundamental reproductive element derived from both parents,

responsible for the formation of the offspring (4). It corresponds broadly to:

o Gametes
e Zygote

e The complete germinal cell contributing to embryogenesis

Ayurveda states that defects in Beeja lead to major congenital defects or infertility (Beeja-dushti)

(5).
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2. BeejaBhaga: Subdivisions of the Germinative Unit

BeejaBhaga refers to smaller fractions or functional units within the Beeja. Classical texts

describe:

« Partial deformity when specific BeejaBhaga components are impaired
o Transmission of specific parental traits

o Localized structural malformations (6)
This correlates with:

« Genes
e Chromosomal segments

o Coding and non-coding DNA regions

3. BeejaBhaga Avayava: Ultra-structural Subdivisions of
the Subunit

This concept describes microscopic structures within BeejaBhaga that determine organ-level

detail. It corresponds to:

e Nucleotides

e DNA base pairs
e Promoter regions
e Micro-RNAs

« Epigenetic markers (7)

When these microstructures are damaged or modified, they result in subtle phenotypic changes.
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Ayurvedic Explanation of Inherited

Disorders

Ayurvedic texts classify congenital abnormalities into:

e Adibalapravritta vikara — hereditary disorders

e Janmabalapravritta vikara — developmental anomalies
Defects arising from:

e Beeja-dushti — major structural defects
o BeejaBhaga-dushti — localized organ defects

e BeegjaBhaga Avayava-dushti — minute functional deficits

This aligns with modern genetic differentiation:

Ayurveda Modern Equivalent
Beeja-dushti Chromosomal abnormalities, aneuploidy
BeejaBhaga-dushti Gene-level mutations
BeejaBhaga Avayava-dushti|Point mutations, methylation errors, microRNA dysregulation

Epigenetics in Light of Ayurveda

Epigenetics deals with modifications in gene expression without altering DNA sequence.
Ayurveda repeatedly emphasizes:

o Diet of parents
« Emotional state during conception
o Seasonal and environmental influences

« Lifestyle factors influencing fetal growth

All of these are now known to alter epigenetic markers (DNA methylation, histone acetylation,
non-coding RNAs).
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1. Garbha Sambhava Samagri and Epigenetic Programming

Ayurveda’s four essential factors for conception:

1. Ritu (fertile period)

2. Kshetra (reproductive tissue health)
3. Ambu (nutritional status)

4. Beeja (gamete quality) (8)

Modern genetics correlates this with:

o Ovulation timing

e Hormonal milieu

o Gamete DNA integrity
« Uterine environment

e Nutrient-driven epigenetic programming

2. Maternal and Paternal Epigenetic Influence

Ayurvedic View

Texts state that both parents contribute equally to the physical, mental, and emotional attributes
of the child (9).

Modern Evidence

« Paternal diet modifies sperm epigenome
o Maternal stress alters fetal DNA methylation

« Environmental toxins modify oocyte histones (10)

Thus, Ayurveda’s insistence on preconception shodhana, rasayana, and balanced lifestyle is

epigenetically relevant.
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Beeja Dushti and Modern Genetic Disorders

Ayurveda lists causes of Beeja dushti such as:

o Excessive alcohol
e Toxins

e Malnutrition

e Trauma

e Infections
Modern parallels include:

o DNA fragmentation

e Sperm oxidative stress
e Mitochondrial damage
e Mutagenesis

e Chromosomal non-disjunction

This directly supports Ayurvedic preventive strategies.

Modern Genetics Supporting Ayurvedic

Concepts

1. Chromosomal Theory & Beegja

Chromosomal disorders (trisomy, monosomy) produce global structural deviations, matching

Beeja-dushti outcomes such as:

e Dwarfism
e Blindness

« Congenital deformities (11)
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2. Gene-Level Variation & BeejaBhaga

Pathologic variants in specific genes correspond to BeejaBhaga-dushti manifestations, such as:

o Cystic fibrosis
o Thalassemia
o G6PD deficiency

3. Epigenetic Microarchitecture & BeejaBhaga Avayava

Epigenetic modulation occurs at:

e CpGislands
e Histone-binding sites

e Non-coding RNA sequences

These are functional equivalents of BeejaBhaga Avayava (12).

Ayurgenomics: Bridging Ancient Theory and

Modern Science

The emerging field of Ayurgenomics integrates Prakriti classification with modern genomics.

Research shows:

o Vata, Pitta, Kapha phenotypes match distinct genetic clusters
» Specific SNPs correlate with Prakriti types

« Metabolic and epigenetic tendencies overlap with Tridosha theory (13)

This positions Ayurveda as a precursor to personalized medicine.
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Discussion

The Beeja—BeejaBhaga—BeejaBhaga Avayava doctrine demonstrates that Ayurveda’s insight

into heredity is far more advanced than previously assumed. lts principles align strongly with:

e Mendelian genetics

e Chromosomal theory
e Mutation biology

o Epigenetic inheritance

e Developmental programming

The holistic emphasis on diet, lifestyle, detoxification (shodhana), and rasayana therapy for
couples planning conception indicates an early understanding of the epigenome and gene—

environment interactions.

Conclusion

Ayurveda’s hereditary framework reflects an early, intuitive understanding of genetics and
epigenetics. The classical triad—Beeja, BeejaBhaga, and BeejaBhaga Avayava—can be
equated with the modern concepts of chromosomes, genes, and molecular DNA architecture.
The Ayurvedic insistence on preconception care, maternal health, lifestyle moderation, and
emotional well-being mirrors current scientific evidence on epigenetic modifications and
transgenerational inheritance. This critical review establishes a strong interdisciplinary bridge

between ancient Ayurvedic thought and modern molecular genetics.
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